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Electromyographic Study after Muscle Fatigue
was Induced by Voluntary Contraction and
Electrical Stimulation
Toshiaki SATO, Naoki MORI, Noboru CHIBA
Abstract：The purpose of the investigation was to calculate any diference in muscle 
activity after inducing muscle fatigue using both voluntary contraction, and electrical 
stimulation. To do this, the normalized integrated electromyogram (%IEMG) and the 
median power frequency (MdF) were calculated from surface electromyogram (EMG) 
signals by fast Fourier transform (FFT). The EMG was recorded from the first dorsal 
interosseous muscle.　We designated three test cases; case 1: no muscle fatigue, case 2: 
voluntary contraction, case 3: electrical stimulation, each cases examined the ramp static 
contraction respectively. As a result, the %IEMG, ramp static contraction of case 1 showed 
a higher %IEMG value than case 2 and case 3. Also, with regards to the width of the high 
frequency band, case 1 had a greater high frequency band value than case 2 and case 3. 
These results suggested that the reduction in the composition of the high frequency band 
was induced by the decrease in the muscle fiber conduction velocity due to muscle fatigue.
Key words：muscle fatigue, electromyography, functional electrical stimulation 
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耐性は筋線維の組織・生化学的特性と対応してお
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佐藤寿晃，他：随意収縮および電気刺激による筋疲労後の筋電図学的解析
― １７ ―
 要 旨
　本研究は随意収縮および電気刺激による筋疲労後の筋活動の違いを把握するため
に，第一背側骨間筋を対象筋として，各疲労後に負荷課題を与え，その際の筋電図
積分値と筋電図周波数を用いて比較・検討した。その結果，筋電図積分値では疲労
なし（課題1）より随意収縮（課題2）および電気刺激（課題3）の方が大きな値を
示した。また筋電図周波数分析では各課題における高周波数帯域の割合を比較する
と，課題1に比べて課題2および課題3の方が低い値を示した。これは筋疲労によっ
て筋線維伝導速度が低下し，高周波数帯域成分が減少したことが原因と推察された。
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